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ABSTRACT OF THE DISCLOSURE 



A color image forming apparatus is capable of color 
printing and monochrome printing in accordance with print data. 
The apparatus has a plurality of image-forming sections that 
print toner images of corresponding different colors. The 
plurality of image-forming sections are aligned in a direction 
of travel of a recording medium , and print the respective toner 
images on the recording medium in superposition. The toner 
images are subsequently fixed at a fixing unit. The apparatus 
includes a data-identifying section and a mode-selecting 
section. The data-identifying section identifies the print 
data as to whether the print data is for color printing or for 
monochrome printing. The mode-selecting section selects a 
multi-color mode if the print data is for color printing and 
a mono-color mode if the print data is for mono-color printing. 
A printing operation is performed at a higher speed in the 
mono-color mode than in the multi-color mode. The mode- 
selecting section sets the fixing unit for a higher fixing 
temperature in the mono-color mode than in the multi-color mode . 
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COLOR IMAGE RECORDING APPARATUS 



<S\k BACKGROUND OF THE INVENTION 

Q r FIELD OF THE INVENTION 

The present invention relates to a color image recording 
apparatus where a plurality of image-forming sections transfer 
toner images of corresponding colors to a recording medium in 
sequence . 

Q ^ ^-D ESCRIPTION OF THE RELATED A -Rg 

Conventionally , a tandem- type color image- recording 
apparatus has been proposed where a monochrome printing and a 
color printing are selectively performed. The color printing 
y is performed by superposing yellow, magenta, cyan, and black 
^ images. The apparatus incorporates a color data separator 
^ which separates if the received print data is for color printing, 
k then the color data separator separates the print data into 
color data of the respective colors. Each of the ; color data 
is fed to a corresponding one of image-forming sections aligned 
in a direction of travel of the print medium. The toner images 
of the respective colors are transferred on the print medium 
one over the other in sequence as the recording medium travels 
through the image-forming sections. The transferred toner 
images are then fused in a fixing unit into a full color image. 
The color printing requires longer time than the monochrome 
printing . 

SUMMARY OF THE INVENTION 

With the conventional color printer, the color printing and 
the monochrome printing are performed at the same speed. 
In other words, the speed in the monochrome printing is lower 
than it could have been. Thus, the controller is not operated 
to its full capacity during the monochrome printing. 

An object of the present invention is to provide a color 
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image recording apparatus where the monochrome printing and 
color printing are performed at different speeds so that the 
controller operates to its full capacity . 

An object of the invention is to provide a color image 
recording apparatus where the monochrome printing is effected 
faster than the color printing . 

A color image forming apparatus is capable of color 
printing and monochrome printing in accordance with print data* 
The apparatus has a plurality of image-forming sections that 
print toner images of corresponding different colors ( Y , M , C , B) . 
The plurality of image-forming sections are aligned in a 
direction of travel of a recording medium, and print the 
respective toner images on the recording medium in 
superposition. The toner images are subsequently fixed at a 
fixing unit. The apparatus includes a data-identifying 
section (i.e., interface) and a mode-selecting section (mode 
selector) . The data-identifying section identifies the print 
data as to whether the print data is for color printing or for 
monochrome printing. The mode-selecting section selects a 
multi-color mode if the print data is for color printing and 
a mono-color mode if the print data is for mono-color printing. 
A printing operation is performed at a higher speed in the 
mono-color mode than in the multi-color mode. 

The mode-selecting section sets the fixing unit for a higher 
fixing temperature in the mono-color mode than in the 
multi-color mode . 

A first type of toner is used in the mono-color mode anH 
a second type of toner is used in the multi-color mode, the first 
type of toner having a lower melting point than the second type 
of toner. 

Further scope of applicability of the present invention 
will become apparent from the detailed description given 
hereinafter. However, it should be understood that the 
detailed description and specific examples, while indicating 
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preferred embodiments of the invention, are given by way of 
illustration only, since various changes and modifications 
within the spirit and scope of the invention will become 
apparent to those skilled in . the art from this detailed 
description . 

I* ^3)vief deSGnoW) aH^Stuend Vieoos bf 4h£ charms 

( A _^ FT?TF> nRS CBT mrcftl OF THE DRAWING S' 

The present invention will become more fully understood 
from the detailed description given hereinbelow and the 
accompanying drawings which are given by way of illustration 
only, and thus are not limitative of the present invention, and 
wherein : 

^ Fig. 1 illustrates a general construction of a color image 
recording apparatus of an embodiment of the invention ; 

^ Fig. 2 is a block diagram illustrating the control system 
of the embodiment; 

^ Fig. 3A illustrates the relationship among the melting 
point of toner, the fixing temperature, and the fixing 
efficiency of the fixing unit ; and 

^ Fia. 3B is a table that lists Curves A-D , the melting points 
of toner, and transport speed of the recording medium. 

C£ DETAILED DESCRIPTION OF THE INVENTION 

Preferred embodiments of the invention will be described . 
in detail with reference to the accompanying drawings. 

Fig. 1 illustrates a general construction of a color image 
recording apparatus of an embodiment of the invention. The 
color image recording apparatus of the embodiment is an 
electrophotographic printer for use with a computer. 

A color image recording apparatus 1 incorporates print 
engines PI, P2, P3, and P4 aligned from a mediurrr-f eeding side 
to a medium-discharging side, in the direction of travel of the 
recording medium 27 as shown by arrow F . The print engines P1-P4 
are of the same structure having an LED printhead. The print 
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engines print yellow, magenta, cyan, and black toner images on 
the recording medium 27 , respectively. By way of example , only 
the print engine PI will be described. 

The print engine PI includes an image-forming section 2 
having a photoconductive body 6, and transfer roller 4 that 
transfers the toner image formed on the photoconductive body 
6 to the recording medium 27 . The image-forming section 2 
includes a charging roller 7 , an LED head 3 , and a developing 
unit 8. The charging roller 7 uniformly charges the surface 
of the photoconductive body 6 . The LED head 3 illuminates the 
charged surface of the photoconductive body 6 to form an 
electrostatic latent image thereon. The developing unit 8 
develops the electrostatic latent image with yellow toner . 

The developing unit includes a developing roller 8a, a 
developing blade 8b, a sponge roller 8c, and a toner tank 8d. 
The toner tank 8d holds non-magnetic, single composition toner 
therein . The toner is supplied to the developing blade 8b 
through the sponge roller 8c and a thin layer of toner is applied 
on the circumferential surface of the developing roller 8a. The 
sponge roller serves to apply a proper amount of toner to the 
blade 8b. When the toner is formed into a thin layer, the toner 
particles are rubbed between the developing roller 8a and the 
developing blade 8b so that the toner particles are 
triboelectrically charged. In the embodiment, the toner is 
negatively triboelectrically charged. Then, the toner layer 
on the developing roller 8a is brought into contact with 
photoconductive body 6. When the toner in the developing unit 
8 is exhausted, the toner tank 8d is replaced. 

The LED head 3 includes LED arrays, not shown, a printed 
circuit board, not shown, on which the LED arrays and LED array 
driver ICs are mounted, and a selfoc lens array 3b that gathers 
the light emitted from the LED arrays. The driver ICs drive 
corresponding LED arrays so that the LED arrays emit light in 
accordance with image data inputted through a later described 
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interface. The light illuminates the uniformly charged 
surface of the photoconductive body 6 to form an electrostatic 
latent image . 

A transport belt 9 runs between the transfer rollers 4 and 
the photoconductive bodies 6 of the respective print engines 
P1-P4. The transport belt 9 is an endless belt formed of a high 
resistance semiconductive plastic film. The transport belt 9 
is mounted about a driven roller 10, a drive roller 11 coupled 
to a later described motor, and a tension roller 12. The 
transport belt 9 is charged by a charging device 32 and attracts 
the recording medium 27 by Coulomb force, and transports the 
recording medium 27 placed thereon. 

There is provided a cleaning blade 13 so that the transport 
belt 9 runs through a gap between the drive roller 11 and the 
cleaning blade 13. The cleaning blade has a tip that engages 
the transport belt 9 to scratch the surface of the transport 
belt 9 as the transport belt 9 runs. Thus, the cleaning blade 
13 scratches off the residual toner left on the transport belt 
9 into a waste toner tank 14. 

Disposed under the print medium-feeding area is a paper- 
feeding mechanism 20 . The paper-feeding mechanism 20 includes 
a cassette 21 that accommodates a stack of recording medium 27 
therein, an medium-advancing mechanism 22 , and registry rollers 
30 and 31. A manual insertion tray 56 extends outwardly from 
the registry rollers 30 and 31, so that the user can feed the 
recording paper 27 along the manual insertion tray 56 and guide 
57 . 

A neutralizer 33 is disposed over the transport belt 9 and 
above the drive roller 11. The neutralizer 33 neutralizes the 
static electricity on the transport belt 9 and the recording 
medium 27 on the transport belt 9, facilitating the recording 
medium 27 to leave the transport belt 9 after transfer 
operation . 

A guide 34 and fixing unit 35 are disposed downstream of 
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the neutralizer 33 with respect to a direction shown by arrow 
F in which the recording medium 27 travels . The fixing unit 
35 fuses the toner images transferred from the photoconductive 
bodies 6 to the recording medium 27 by the transfer rollers 4 
at the respective print engines . The fixing unit 35 includes 
a heat roller 36 that heats the toner on the recording medium 
27, and a pressure roller 37 that presses the recording medium 
27 against the heat roller 36. The recording medium 27 leaving 
the fixing unit 35 is discharged through a discharge exit 38 
to a stacker 39. 

The control block of the embodiment will now be described 
with reference to Fig. 2 . 

Fig. 2 is a block diagram illustrating the control system 
of the embodiment. Characters Y, M, C, and B represent print 
engines PI (yellow) , P2 (magenta) , P3 (cyan) , and P4 (black) . 

A controller 41 takes the form of, for example, a 
microprocessor and controls the overall operation of the 
electrophotographic recording apparatus 1. The controller 41 
is. connected to SP bias power supplies 42Y, 42M, 42C, and 42B, 
DB bias power supplies 43Y, 43M, 43C, and 43B, charging power 
supplies 44Y, 44M, 44C, and 44B, and transfer power supplies 
45Y, 45M, 45C, and 45B. The SP bias power supplies apply 
negative voltages to the sponge rollers 8c of the developing 
units 8 . The DB bias power supplies apply negative high 
voltages to the developing rollers 8a. The charging power 
supplies apply negative high voltages to the charging rollers 
7. The transfer power supplies apply positive high voltages 
to the transfer rollers 4. 

The controller 41 is also connected to an attraction 
charging supply 46 that applies a positive high voltage to the 
charging device 32 and to a neutralizing power supply 47 that 
applies a voltage to a neutralizer 33 for the neutralization 
of the transport belt 9 . - 

The respective power supplies are controllably driven under 
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instructions from the controller 41 . 

The controller 41 connected to print controlling circuits 
48Y, 4 8M, 48C, and 4 8B that correspond to the print engines P1-P4 . 
The print controlling circuits 48Y, 48M, 48C, and 48B receive 
the image data from memories 49Y, 49M f 49C, and 49B under the 
control of the controller 41 and direct the image data to the 
corresponding LED heads 3. The print controlling circuits 
controls the time for which the LED heads 3 illuminate the 
surfaces of the corresponding photoconductive bodies 6 to form 
electrostatic latent images thereon. 

The memories 49Y, 49M, 49C, and 49B receive image data from 
an external apparatus, for example, host computer, through the 
interface 50, and store the image data. The interface 50 
separates the image data received from the external apparatus 
into individual color data. Yellow image data is stored into 
the memory 49Y, magenta image data into the memory 49M, cyan 
image data into the memory 4 9C, and black image data into the 
memory 49B, respectively. 

The controller 41 is also connected to a fixing unit driver 
51, motor driving circuit 52, and sensor/receiver driver 55. 
The fixing unit drive 51 drives a heater, not shown, in the heat 
roller 36 so as to maintain the heat roller 36 at a constant 
temperature. The motor driving circuit 52 drives motors 53 and 
54 that drive the medium-feeding mechanism 22. 

The motor 54 drives in rotation the registry rollers 30 and 
31, photoconductive body 6, charging roller 7, developing 
roller 3a, sponge roller 8c, transfer roller 4, drive roller 
10, and heat roller 36 of each of the print engines P1-P4 . A 
gear train or belts, not shown link the rollers driven by the 
motor 54. The aensor/receiver driver 55 drives a photo- 



of the recording medium 27 . The sensor/receiver driver 55 sends 
the output waveform of the photo-interrupter to the controller 




that detects the presence and absence 




G0131 



The controller 41 has a print mode selector 41a so as to 
switch the print mode between a multi-color mode and a 
mono-color mode. The controller 41 automatically sets the 
print mode to the multi-color mode when the printer is first 
set up after power-on . 

In the multi-color mode, a plurality of print engines are 
simultaneously driven for superposing toner images of the 
respective colors and the fusing of toner takes a long time. 
In the mono-color mode, only one print engine is driven. 
Thus, the mono-color printing is faster than the multi-color 
printing. When the interface 50 receives print data from an 
external apparatus, the interface 50 informs the print mode 
selector 41a as to whether the received print data is 
multi-color print data or mono-color print data, and switches 
the print mode appropriately according to the nature of the 
print data. 

The printing operation of the color image recording 
apparatus according to the present invention will now be 
described . 

Upon power up of the color image recording apparatus 1 , the 
controller 41 carries out initialization. Then, the 
controller 41 drives the fixing unit driver 51 to heat the heat 
roller 36 in the fixing unit 35 to a predetermined temperature, 
and subsequently controls the heat roller 36 so as to maintain 
the heat roller at a constant temperature. When the heat roller 
reaches the predetermined temperature, the controller 41 drives 
the motor drive circuit 52, thereby rotating the drive roller 
11 in a direction shown by arrow B so that the transport belt 
9 runs. The motor 54 is stopped so that the transport belt 9 
stops after it has run a distance little longer than one complete 
rotation thereof. Such a rotation of the transport belt 9 
allows the cleaning blade 13 to clean residual toner and dust 
on the transport belt 9 . The residual toner and dust are 
collected into the waste toner tank 14. 

q 
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The printing mode is set to the multi-color mode. This 
completes the initialization of the color image recording 
apparatus 1. The controller 41 waits for image data sent from 
the external apparatus through the interface 50. 

When the controller 41 receives the image data for color 
printing, the controller 41 outputs instructions to the 
interface 50 and memories 49Y, 49M, 49C f and 49B. Upon the 
instruction from the controller 41, the interface 50 separates 
the received image data into the yellow, magenta, cyan, and 
black data and stores the color data into the corresponding 
memories 49Y, 49M, 49C, and 49B. 

The memories 49Y, 49M, 49C, and 49B store color data which 
is to be printed on one page of the recording medium 27 . 

The controller 41 drives the motor driving circuit 52, 
thereby driving the motor 53 in rotation, the motor 53 driving 
the medium feeding mechanism 22 to feed one page of the recording 
medium 27 from the cassette 21. 

The controller 41 causes the motor 54 to drive the 
photoconductive bodies 6, charging rollers 7, developing 
rollers 8a, sponge rollers 8c, transfer rollers 4, drive rollers 
11, registry rollers 30 and 31 and heat roller 36, all of the 
print engines P1-P4 . At the same time, the controller 41 turns 
on the attraction power supply 46 so as to apply a voltage to 
the charging device 32. 

The recording medium 27 is thus advanced to the charging 
device 32 which charges the recording medium 27 so that the 
recording medium 27 is attracted by Coulomb force to the 
transport belt 9. When the controller 41 determines, based on 
the signal from the sensor /receiver driver 55 , that the rearward 
end of the recording medium 27 has passed the medium feeding 
mechanism 22, the controller causes the motor 53 to stop. 

In the mean time, the controller 41 turns on the charging 
power supplies 44Y, 44M, 44C, and 44B and SP bias power supplies 
42Y, 42M, 42C, and 42B in order to apply negative voltages to 
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the charging rollers, developing rollers 8a, and sponge rollers 
8c, all of the print engines P1-P4. Thus, the surface of the 
respective photoconductive body 6 is uniformly negatively 
charged by means of the charging roller 7, and the sponge roller 
8c and developing roller 8a receive predetermined negative high 
voltages . 

The controller 41 then outputs an instruction to the memory 
49Y in which yellow image data is stored, causing the memory 
49Y to send yellow image data for one line to the print 
controlling circuit 48Y. In response to the instruction from 
the controller 41, the print controlling circuit 48 transfers 
the yellow image data received from the memory 49Y to the LED 
head 3 of the print engine PI. 

The LED head 3 causes the LEDs to emit light in accordance 
with the yellow image data, thereby illuminating the surface 
of the photoconductive body 6. As a result, an electrostatic 
latent image is formed on the uniformly negatively charged 
surface of the photoconductive body 6 in accordance with the 
yellow image data. In this manner, the yellow image data 
received on a line-by-line basis from the memory 49Y is 
converted into an electrostatic latent image on the surface of 
the photoconductive body 6 . 

When the developing blade 8b applies a thin layer of toner 
to the developing roller 8a to which a negative high voltage 
has been applied, the toner is negatively charged. The 
negatively charged toner clings to the electrostatic latent 
image formed on the surface of the photoconductive body 6 by 
the Coulomb force. Thus, the electrostatic latent image on the 
photoconductive body is developed with yellow toner into a 
yellow toner image as the photoconductive body 6 rotates. 

When the forward end of the recording medium 2 7 reaches 
between the photoconductive body 6 and the transfer roller 4, 
the controller 41 instructs the transfer power supply 45Y to 
apply a positive high voltage to the transfer roller 4. Thus, 
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the negatively charged yellow toner image adhering to the 
photoconductive body 6 is attracted by the positively charged 
transfer roller 4, so that the yellow toner image for one page 
is transferred to the recording medium 27 as the photoconductive 
body 6 rotates . 

The image-forming section 2 according to the embodiment 
allows developing process and toner recovering process to be 
simultaneously performed. The toner is non-magnetic and one 
composition toner. The developing roller 8a has resiliency and 
electrical conductivity and is in light contact with the surface 
of the photoconductive body 6 with the thin layer of the toner 
therebetween. During the development of the electrostatic 
latent image, the developing roller 8a attracts, with the aid 
of the strong electric field, residual toner that has failed 
to be transferred to the last page of the recording medium 27, 
thereby recovering the residual toner. The recovered toner is 
returned to the toner-accommodating space, not shown, in the 
developing unit 8 for reuse . 

The transport belt 9 continues to run so that the recording 
medium 27 travels from the print engine PI to the print engine 
P2 where a magenta toner image is transferred in superposition 
to the yellow toner image. The detailed operation is the same 
as that of the print engine PI and therefore the description 
thereof is omitted. 

Likewise, the recording medium 27 travels from the print 
engine P2 though the print engine P3 to the print, engine P4, 
so that cyan toner image and then black toner image are 
transferred one after the other to the recording medium 27 . 

It is to be noted that after the toner images have been 
transferred to the recording medium 27 at the print engines P2 
and P3, the charging power supplies 44M and 44C, SP bias power 
supplies 4 2 M and 42C, and DB bias power supplies 43M and 43C, 
and transfer power supplies 45M and 45C are turned off. 

The recording medium 27 is subsequently transported on the 
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transport belt 9 to the neutralizer 33. The controller 41 
causes the neutralization power supply 47 to neutralize the 
recording medium 27 and the transport belt 9, so that the 
recording medium 27 smoothly leaves the transport belt 9 to the 
guide 34 which in turn guides the recording medium 27 to the 
fixing unit 35. After the recording medium 27 has left the 
neutralizer 33, the controller 41 turns off the neutralization 
power supply 47. 

By the time the recording medium 27 arrives at the fixing 
unit 35, the heat roller 36 has reached a temperature such that 
the toner images on the recording medium 27 can be sufficiently 
fused. The recording medium 27 passes between the heat roller 
36 and the pressure roller 37 and is subsequently discharged 
to the stacker 39 . When a photo-interrupter, not shown, detects 
the rearward end of the recording medium 27, the controller 41 
determines based on the output of he photo-interrupter that the 
recording medium 27 has been discharged to the stacker 39. 

When the recording medium 27 has been discharged from the 
color image recording apparatus 1, the controller 41 causes the 
motor driving circuit 52 to stop the motor 54. 

In the aforementioned manner , image data of multi-color 
pixels is printed on the recording medium 27. 

The recording medium 27 may also be fed through the manual 
insertion tray 56 and color printing can be performed in the 
same manner. The operations of the print engines P1-P4 are the 
same as when the recording medium 27 is fed from the cassette 
21 . 

<Mono-color mode and multi-color mode> 

The mono-color mode and multi-color mode will now be 
described. 

The printing operation is performed in two print modes, 
more than one colored toners are used in the multi-color mode 
and only one colored toner is used in the mono-color mode. The 
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colored toner in the mono-color mode can be any one of the colored 
toners used in the multi-color mode. Therefore, the toner used 
in the mono-color mode can be, for example, any one of black, 
yellow, magenta, and cyan toners. For simplicity, the 
mono-color mode will be described with respect to a case where 
black toner is used. 

Upon receiving the image data via the interface 50 from the 
external apparatus, the controller 41 outputs instructions to 
the interface 50 and the memory 4 9B . In response to the 
instruction, the interface 50 stores the received image data 
into the memory 49B. Only black image data is received from 
the external apparatus, and therefore no data is stored into 
the memories 49Y, 49M, and 49C. The interface 50 informs the 
controller 41 that the received image data is only for 
mono-color printing. Then, the controller 41 switches the 
print mode from the multi-color mode to the mono-color mode. 

In this embodiment, the printing speed in the mono-color 
mode is twice that in the multi-color mode. In other words, 
the controller 41 controls the motor 52 in such a way that the 
speed of travel of the recording medium 27 (referred to 
as "transport speed" hereinafter) , the rotational speed of the 
photoconductive body 6, etc., are twice those in the multi- 
color mode. The controller 41 also controls the print 
controlling circuit 48B in such a way that the speed of data 
transfer to the LED head 3 is two times higher in the mono- 
color mode than in the multi-color mode and the exposure time 
of the LED head 3 in the mono-color mode is half that in the 
multi-color mode . 

The temperature of the heat roller 36 at which the fixing 
operation is performed is set about 30°C higher in the 
mono-color mode than in the multi-color mode. The controller 
41 controls the temperature of the heat roller 36 (referred to 
as "fixing temperature" hereinafter) appropriately depending 
on whether the print mode is the multi-color mode or the 
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mono-color mode . 

The relationship between the melting point of toner, fixing 
temperature, and fixing efficiency will be described with 
reference to Figs . 3A-3B. Fig. 3A'illustrates the relationship 
among the melting point of toner, the fixing temperature, and 
the fixing efficiency. Fig. 3B is a table that lists Curves 
A-D, the melting points of toner, and transport speed of the 
recording medium. 

In Fig. 3A, Tm is melting point of toner in °C and V is a 
transport speed in mm/s at which the recording medium 27 
travels. 

Generally speaking, the melting point of toner and the 
transport speed determine the fixing temperature. Using toner 
with a low melting point and a fixing temperature sufficiently 
higher than the melting point of toner-allows the toner to melt 
more easily and the circumferential speed of the heat roller 
36 (i.e., transport speed of the recording medium) to be 
increased. 

In the present embodiment, the black toner used has a lower 
melting point than the other colored toners, the fixing 
temperature is set higher in the mono-color mode than in the 
multi-color mode, and the speed of travel of the recording 
medium 27 is set higher in the mono-color mode than in the 
multi-color mode. More specifically, the black toner has a 
melting point of 90°C and the toner particles have an average 
diameter of 7 microns while yellow, magenta, and cyan toners 
have a melting point of 120°C and toner particles have an average 
diameter of 9 microns. Different melting points of toner may 
be achieved by properly selecting the kind of resin that 
represents a large portion of each toner particle . 

We assume that yellow, magenta, and cyan toners have a 
melting point of 120°C and the recording medium 27 travels at 
a transport speed of 50 mm/s in the multi-color mode. In order 
to achieve a fixing efficiency of 100%, Curve A in Fig. 3A shows 
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that a fixing temperature higher than 120°C is enough for black 
toner since black toner has a melting point of 90°C. In order 
to achieve a fixing efficiency of 100% for the colored toners, 
Curve B in Fig. 3A shows that the fixing unit 35 needs to be 
set for a fixing temperature higher than 150°C. Thus, the 
fixing temperature is set to 150°C in the multi-color mode. 

Since the transport speed of travel of the recording medium 
27 in the mono-color mode is set twice that in the multi-color 
mode, the recording medium 27 travels at 100 mm/s in the' 
mono-color mode. Curve C in Fig. 3A shows that the fixing 
efficiency is 100% if the fixing temperature for black toner 
is set to 180°C. Thus, the controller 41 controls the fixing 
unit 35 to maintain the- fixing temperature at 180°C in the 
mono-color mode. 

Transporting the recording medium 27 at a speed twice that 
in the mono-color mode allows the controller 41 to operate to 
its full capacity in the mono-color mode. In accordance with 
such a selection of transport speed, the melting point of black 
toner is 30°C lower than that of the other colored toners, and 
the controller 41 sets the fixing temperature 30°C higher in 
the mono-color mode than in the multi-color mode. 

Setting the fixing temperature higher in the mono-color 
mode than in the multi-color mode allows the transport speed 
of the recording medium 27 to be higher in the mono-color mode 
than in the multi-color mode, even if the black toner has the 
same melting point as the other colored toners . 

A variety of ratios of the transport speed in the mono- 
color mode to that in the multi-color mode can be selected as 
required. The transport speed of the recording medium 2 7 in 
the mono-color mode may be selected to be, for example, less 
than twice or more than twice that in the multi-color mode. The 
melting points of toners and the fixing temperatures of the 
fixing unit 35 may be selected accordingly. 

Using black toner having a melting point lower than that 
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of the other colored toners and a lower fixing temperature in 
the mono-color mode than in the multi-color mode is advantageous 
in that the same fixing unit 35 can used both in the mono-color 
mode and in the multi-color mode. 

The color image recording apparatus 1 according to the 
present invention may be used as an output device not only for 
computers but also for copying machines and communication 
terminal equipment. While the present invention has been 
described with respect to an LED head, the invention may be 
applicable to cases where a laser printhead or a liquid crystal 
shutter is used in place of the LED head. 

The invention being thus described, it will be obvious that 
the same may be varied in many ways . Such variations are not 
to be regarded as a departure from the spirit and scope of the 
invention, and all such modifications as would be obvious to 
one skilled in the art are intended to be included within the 
scope of the following claims. 
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WHA T IS CLA I MED T S : 

lV A color image forming apparatus capable of color 
printing and monochrome printing in accordance with print data, 
the apparatus having a plurality of image-forming sections that 
print toner images of corresponding different colors, the 
plurality of image-forming sections being aligned in a 

ection of travel of a recording medium and printing the toner 
ges in superposition on the recording medium, the toner 
images are subsequently fixed at a fixing unit, the apparatus 
conprising : 

a data-identifying section, identifying the print data as 

I 

to whether the print data is for color printing or for monochrome 
pri|ntiVig\ and 

aigd4-selecting section, selecting a multi-color mode if 
thelprintVata is for color printing and a mono-color mode if 
the !^4 nfe ^ ata is for mono-color printing, a printing operation 
is Performed at a higher speed in the mono-color mode than in 
the multi-color mode. 



2. The color image forming apparatus according to Claim 1, 
wherein said mode-selecting section sets^fehe fixing unit for 
a higher fixing temperature in the mono-color mpde than in the 
multi-color mode. 




3. The color image forming apparatus according to Claim 2, 
wherein a first type of toner is used in the mono-color mode 
and a second type of toner is used in the multi-color mode, the 
first type of toner having a lower melting point than the second 
type of toner . 

r 

4. The color image forming apparatus according to Claim 3, 
wherein the first type of toner is black toner. 
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